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DETAILED ACTION 
Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the second paragraph of 35 U.S. C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention, 

2. Claim 15 is rejected under 35 U.S.C. 1 12, second paragraph, as failing to set forth the 
subject matter which applicant(s) regard as their invention. Evidence that claim 15 fail(s) to 
correspond in scope with that which applicant(s) regard as the invention can be found in Paper 
No. 1 filed 8/25/2000. In that paper, applicant has stated that the first plasma lowers the binding 
force in the uncovered portion of the metal layer, and this statement indicates that the invention 
is different from what is defined in the claim(s) because if the statement that "the first plasma is a 
non-reactive gas" was true than it would have no effect on the binding force in the uncovered 
portion of the metal layer. The first plasma must be a reactive gas either in a physical or 
chemical manner. * 

Claim Rejections - 35 USC §102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claims 1 - 3, 7 - 9, 1 1 - 13, 20 - 22, 28 and 29 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Hirano et al. (USPAT 5771 1 10, Hirano). 
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Hirano discloses in figures 1 - 16 a method of manufacturing a liquid crystal display 

device. 

With regard to claim 1, Hirano discloses in figures 1 - 8 forming a switching element (2 
- 7) on a substrate (1). Hirano discloses in figure 13 forming a passivation layer (14) over the 
substrate. Hirano discloses in figure 14 depositing a metal layer (16) on the passivation layer. 
Hirano discloses in column 12, lines 54 - 60 forming a photoresist pattern on the metal layer, 
such that a portion of the metal layer is exposed. Hirano discloses in column 12, lines 54 - 60 
treating the exposed portion of the metal layer with the inherent use of plasma using the 
photoresist pattern as a mask. Hirano discloses in figure 15 and column 12, lines 54 - 60 
removing the treated portion of the metal layer to form a pixel electrode. 

With regard to claim 2, Hirano discloses in column 11, line 63 wherein the switching 
element is a thin film transistor. 

With regard to claim 3, Hirano inherently discloses in column 12, lines 54 - 60 the step 
of treating the exposed portion of the metal layers includes using a reactive gas to lower a 
binding force in the exposed portion. 

With regard to claim 7, Hirano discloses in column 12, lines 54 - 60 the step of etching 
the metal layer involves a dry-etching technique. 

With regard to claim 8, Hirano discloses in column 12, lines 54 - 60 the step of etching 
the metal layer includes etching the metal layer with HBr plasma gas. 

With regard to claim 9, Hirano discloses in column 12, lines 54 - 60 the step of etching 
the metal layer includes etching the metal layer with a composition of HBr plasma gas and Cl 2 
plasma gas. 
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With regard to claim 11, Hirano discloses in column 12, lines 48 - 60 the metal layer is 
indium tin oxide (ITO). 

With regard to claim 12, Hirano discloses in figure 14 depositing a metal layer (16) on a 
passivation layer (14) which partially covers a transistor (2 - 7). Hirano discloses in column 12, 
lines 48 - 60 forming a photoresist pattern on the metal layer, leaving a portion of the metal layer 
uncovered. Hirano discloses in column 12, lines 54 - 57 exposing the uncovered portion of the 
metal layer to a first plasma to lower a binding force in the uncovered portion. Hirano discloses 
in column 12, lines 57-60 removing the uncovered portion of the metal layer with a second 
plasma to form a pixel electrode. 

With regard to claim 13, Hirano discloses in column 12, lines 54 - 57 the first plasma is a 
reactive gas. 

With regard to claim 20, Hirano discloses in column 12, lines 48 - 60 the metal layer is 
indium tin oxide (ITO). 

With regard to claim 21, it is inherent that Hirano discloses removing the photoresist 
pattern from the pixel electrode. 

With regard to claim 22, Hirano discloses in figure 14, depositing a metal layer (16) over 
a substrate (1). Hirano discloses in column 12, lines 54 - 60 forming a mask on the metal layer, 
leaving a portion of the metal layer uncovered. Hirano discloses in column 12, lines 54 - 57 
exposing the uncovered portion of the metal layer to a first plasma which inherently lowers a 
binding force in the uncovered portion. Hirano discloses in column 12, lines 57 - 60 removing 
the uncovered portion of the metal layer with a second plasma to form a metal pattern. 
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With regard to claim 28, Hirano discloses in column 12, lines 48 - 60 the metal layer is 
indium tin oxide (ITO). 

With regard to claim 29, it is inherent in the method of Hirano that the metal pattern 
includes a pixel electrode of a display device. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 5 and 6, 15 and 16, and 24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hirano as applied to claims 1, 12 and 22 respectively above, and further in 
view of Tsou (USPAT 5286337). 

With regard to claims 5 and 6, Hirano discloses the use of an HBr gas plasma to treat and 
remove a metal layer. Hirano does not disclose the use of a non-reactive gas to treat the metal 
layer. Tsou teaches in column 4, lines 14 - 19 and 25 - 27 a mixture of HBr and Ar in a step of 
treating and removing a metal layer. In Tsou the Ar is the non-reactive gas used to treat the 
exposed portion of the metal layer to lower a binding force in the exposed portion. It would have 
been obvious to one of ordinary skill in the art at the time of the present invention to use the non- 
reactive Ar gas of Tsou in the method of Hirano in order to have a bath gas in the plasma as is 
well known in the art. 
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With regard to claims 15 and 16, as best the examiner can ascertain Hirano and Tsou read 
on the claimed invention similar to how the art was applied with regard to claims 5 and 6. 

With regard to claim 24, Hirano and Tsou read on the claimed invention similar to how 
the art was applied in claims 5 and 6. 

7. Claims 10, 17 - 19, and 25 - 27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hirano as applied to claims 7, 12, and 22 respectively, above, and further in 
view of Ye et al. (USPAT 5968847, Ye). 

With regard to claim 10, Hirano does not disclose the combination of HBr and CH4 as 
plasma gasses. Ye teaches in column 12, lines 55-62 that a composition of HBr and CH 4 can 
be used for etching a metal layer. It would have been obvious to one of ordinary skill in the art 
at the time of the present invention to use the composition of HBr and CH4 for etching a metal 
layer because both are well known etching gasses that are readily available in a production 
fabrication facility. 

With regard to claims 17, 18, 25 and 26, Hirano discloses a second plasma gas that 
includes Cl 2 . Hirano does not disclose that the second plasma gas includes an HBr plasma gas. 
Ye teaches in column 5, lines 15 - 20 a plasma that includes both HBr and Cl 2 for removing a 
metal layer. It would have been obvious to one of ordinary skill in the art at the time of the 
present invention to use the HBr plasma gas of Ye as an additional gas with CI2 in the second 
etch step of Hirano for etching a metal layer because it is a well known etching gas used for 
etching metals that is readily available in a production fabrication facility. 
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With regard to claims 19 and 27 , Hirano discloses the use of Cl 2 for the second etching 
step. Hirano does not teach the use of HBr and CH4 as etching gasses. Ye discloses in column 5, 
lines 15 - 20 the use of HBr and CH4 in the same metal etch step that just Cb is used in. It 
would have been obvious to one of ordinary skill in the art at the time of the present invention to 
use the combination of HBr and CH4 of Ye as a substitute gas for Cl 2 of Hirano in the second 
etching step because both are widely available etching gasses that are often used to etch metals. 

8. Claims 4, 14, and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hirano as applied to claims 3, 13, and 22, respectively, above, and further in view of Mohri et al. 
(Japanese J. Applied Phys., Mohri). 

With regard to claims 4 and 14, Hirano does not disclose that an active gas in the plasma 
is H 2 . Mohri discloses in the last sentence of the first paragraph of the Results and Discussion 
section that H 2 plasma gas is used to etch a metal layer. It would have been obvious to one of 
ordinary skill in the art at the time of the present invention to use the H 2 plasma gas of Mohri in 
the method of Hirano in order to etch fine patterns in the metal layer as stated by Mohri in the 
last sentence of the Introduction section. 

With regard to claim 23, for the same reasons as stated above with regard to claims 4 and 
14 it would have been obvious to use the H 2 plasma gas of Mohri in the first plasma of Hirano. 
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Conclusion 



The prior art made of record and not relied upon is considered pertinent to applicant's 



disclosure. Hirano et al. (JPPAT 408043857a), Suzuki et al. and Goto et al. disclose etching ITO 
with a plasma. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Paul E Brock II whose telephone number is (703)308-6236. The 
examiner can normally be reached on 8:30 AM-5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Lee can be reached on (703)308-1690. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703)308-7722 for regular 
communications and (703)308-7722 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703)308-0956. 



Paul E Brock II 
April 16, 2001 
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